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(54) SINGING SYNTHESIZER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To synthesize 
singing voices of high quality. 
SOLUTION: A spectrum model synthesis(SMS), 
which is an analytical and synthetic process, is 
conducted about the phoneme or two or more 
phoneme chains, a database 10 is prepared, and 
the SMS data of the phoneme or phoneme 
chains required for synthesis are concatenated 
and synthesized, to obtain singing voices. Into 
the database 1 0, separate segment data are 
stored by each different pitch, dynamics, and 
tempo concerning the same phoneme or 
phoneme chain. A harmonic component 
adjustment means 22 and a non-harmonic 
component adjustment means 23 adjust the 
harmonic components and non-harmonic s 
components of read segment data so as to match them to a target pitch. A 
duration adjustment means 24 adjusts the length of the phonemes or the phoneme 
chains with the length matching the target tempo. A segment level adjustment 
means 25 carries out level adjustment, and then connects individual segments, 
generates harmonic components corresponding to the desired pitch, and 
synthesizes high quality singing voices with a non-harmonic components and the 
harmonic component. 
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^-tl^n<07-UX^*F(<o), G(w) ttlit. g 
(t) = f (-t)TfeO, f (th g (t) 
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[0 0 3 3] *±IECDck-5t^nX7x— HfSft 10 

hoi:. *fr©«««#Ti»«©fieaiB«Htf Kfc* 

•S WiPS£<&«ft*»&t4 C £ K <fc 0 fr& o Z. <fc*n?i* 
±C£H«K:, [a-i]i[i-a]^llTMt 

08CD (a) , (b) KjjVT «fc "5 
[a- i]t[i-a]0**H-»COliT, 

»WL;fc<b0> (H+cDfifoSQ 
©y^>tffll^5«5. [a], 

— :50 £5fci6S„ intt, G&JAtf, [a-i] CDfltfO© 

- i\^yzf)V^:%h\Z, ST. /^*-*fcBMMltlWl. 

tttf. 0 8 co (c) kstji'Sk:. «if--e«^«ce>-r^ 

=F*l*tt36£LfcH. *«fi£#co/^7*-^ft£tecD/\° 30 
7^-^C-3^tfe. l»I«»C^»«*l»±-r*J14:3&*T? 

ISSft <h* .*ff 5 ct 5 IC l/T *> <fc V». 
[0 0 3 4] WfB3feM-W"<;UPS#a2 6 K&t^T. ± 

n5.>l/T, WWfdMr£j«#ft 2 7C*V>T. i^n 
#J&TSfg^J£fl!£-f S£<hfC<fcD. *IR»0»lfnj«#- 40 

fir#»c**-r*. Ufa • ^m^m^L^mm. 

L^^-l±jMF F T &Jft»tt*IJ:Zft*— -7 7*£fr& 
* tc^s F F T*36»ttiS <fctf y !/*frt». 

*fc»*-r*iEtttt*^riEu, *FFTt.tnmo! 
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[0 0 3 5] 0 9te. Wie0 2tC^Ufc*^^CO|Rll^ 
fi£gBco-*JS»^ffico«fiE* «fc K> »«C«T««^n 

&tfS£nT^Z>t><D£TZ>. 09 (C*3l/iT. 3 1(1 

□ T>fT-i'«»IBt5Wi-^OT-f-»im 3 
2 ttffifiHajcW ; ^Dt^ — 7>8t#& 3 1*^ co^Px— 

«« £ 31 P8B#tt <fc* y-f t- 5 ? 7, t*$Bi5 «t Z>'hu 12 a > 

WHfOKy^'ftS^Xii Ut- > S tl 

■5. WEf**fr««^a2 l*»6flD*H-HMI*«kl«» 

7k£coit^tt. ^n-ss?#©3 4(c#t^sn. ^m-s 

ft«8E1ft 3 tlT^!4V» 1 SfcttS&cD 

[0 0 3 6] MtB*tf-Bft^gt3 4*»6ta*an&*«- 

2(c#ts&$ns. H&te^ita^#s-3 4tcj;0M*-ai$ 
nfcsSM-^-^^a^cow^tcta. rcopfq^iis? 

frK^a-r*«fc'5KiiiM«aasfTfttv set. *sc 

•S„ -75. HfFfEmH-S5?#S 3 4ft^|±l7J^nit*>V7 r 
- ^ CD 5 ^ ©^Dilgfigft-cr,?- tt^ia«Jfig»pg#© 

2 3(CA7J$tlS<, £©#W$JJ*7>SliE?R2 3tCli. 
MI2 If 3 3 ft> 6 CO hf -y ^mmrfAJjz tlT 
43 0. Htfe0 3tcgiLTi>1^UfcJ;5{c. #S!fcJj£#cD 
ffi^fiE^tcM LT tr -7 5Hc*c: Cfc^iSScittcOffi^* S t» 

3 7ICJ;0. #P?a^coSliX^^ h;U*3J:CXfiiffiX 
^£ 4 3 ^. i«^tC3 5rii]L. {g^fej;^ 

nftlt -7 ^1C^ LfcP3&Scftfic01E^*S^«#ft«r 

tifcfi^fcct^^com^feckc/^coi^^^f^^^ 
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nfci^K«©ra*tt. tr-^nsE«B54oc§iti(&$n, r 
[0037] mmmzn&ftmMmm 2 2*^©w?p*» 

ffcfrx-^tt, IRttl9mftlME^gt2 4{CA^StlS. 
■?-LT. £0ttttll»IIIftMflE#It2 4fc*H.T. MIS* 

WIBfiKlSCTJRM-flDl^nMtOMSjWfttton*. ffl 
&©£?{;:, fft^-*©«^B#K£S<T3*^l:: 

tA, illl»IBtfi<t •5<t€T ;U-^gi54 2T. ffl 

aHH4tci«uTiJiWbfc;u— yjas*ff«f5. Hfriem^ 

[0 0 3 8] mrfB*M-««¥©2 6t««Sftfc*frf 

»4, me tf 3 3 a> & © tf y ^mmmm s 

8t&M5. fit, d» t tpfr-&fiE$nfc#7U— 
(«FFTfg) 5 lTl$IW«tf©««*«^fcg»U 

*UT. CO«fc5K^J*bfcl*IBift»fl|**D/A 
^fg5 4T'7tD^l:»l. fttl§§ 5 5 

[0 0 3 9] SSI:, I10H «HEBI9»C*UfcftflE 

wi*i!jf^$-e--5fcis&©A— k^xtsb©— m&TK-rm 
©wf^swuf *f*fflas« (cpu) . 6 2«§i 

7 — ^XUT-^&a^-^SrieiS-rSRAM, 6 4lir 
-i'^t'J, 6 5tt0r£0^7M&&ft££9B££-B- 

5?f-^Jit^A*t5IS;p- /nr-f-AM, 6 7 

*n>M3-JU/t5*-*Art*. 6 8«&«fit$g£3l 

□ yfl^CMTSD/Aftt, 7 0QK9M8. 7 1 
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I^T'. i9SEROM6 2S65WRAM6 3±l: 

AWE**?*— * 1 o**d— nsn. R^^Pf 
>f A^S&6 6*«fctf:3> hP-;i//^/-^A^S156 7 
jfcSAASnfca'-S'KttK lttifi©J: 3 

10 A<tUTfeiat5ui*itf5. 

[0 0 4 0], ST. ±J!iLfc^M©^fStC*3^Ttt. ffl 
gfl^tl^-^-X 1 0tC»itt$nT^S*M-'7 f — ^ 
«. SMSf-^. ftSW&fllTtt.. iaftfiK»©W4B# 
W (7k-A) HOTs^Z b)VW&. *5<fctf, #aa*aj& 

T&ofc. ^LT, ffrj£©J:5tC. *#fc£©##L.* 
©mM-^-^^iettTS^ifCctO^ ffiatt®tti&&& 
^T-5dt*tT^Sfe©Ta6ofe. LfrVUtf<E>> <f# 
(r#tfL : &©«^(Ctt, ■?-©#«U ; g ; ©EBg^T©^fSi] 

RiB****. PaftJfi£#©*£«> S*b!-y^©S»fg© 
HiS^^itC^— ^S:jfT«cfcV^©T. MitfS*lfy 
^150Hz. *^iS^7&«22025ztLT, 1 5 0 ©di£ 
ictCOUT©!!^-^ (»*WifltfBt>) *fiprj&K 

JU&&££T©Jl&2&l;:?V>Ti#b!&g#t«&5. 171/ 
-A[*3©-y->7'J >^j£Sc£1024j&i: Ufc*§^. 1024© 

mz. wizv&iz-o^-az. m%\s=gmm*v>±-r:v>7 

^—AlZ-D^T^—Z&ft-D'&^tffo&tztb* T—fCD 
*«SI4*ti:^fttiffliftoTl/S5. #tf 

©CflH/L. ±kE©J:51C, g&ttSrJitfSfcJ&KKiSi: 

^©uti;j;oTf-^^-7't>©f-^©lttse 1 i: 
^<SoTLf P. 
[0 0 4 1] J £Z\~X:\ WIB5 ; -iS'^-7©+)--1'X^#S 
40 K/hS < T * £ t©tH*S*^BjcDffi©|ISfi©^Sgfcc> 
VsTBiWr*. ^©*Jg©^ffiTl±. iffB^-^^-X 

^©X^f b)V®&±f8&WL*WLttZ>&o\Z\^T^ 
5. cnfc«tO. #«LW©#HlPfiS;»<COV>T, *o 

»©ffl^ : £nlHg<i:LT^S<. 
[0 0 4 2] 01 IK, frKLWW^'&CfettS^ftl^ 
50 »t#WIPj«»0^^^ hJUfi»©— fiflS^rHT?* 
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-5. ^©SlC^-TiotC. L^CDig^r CD 

gowmtzE) *ffft*tf. x ^ * h jus 

e. 0 . dcDt$b #<7D^-&v^iS#* s 

SEto^Tfcseffcsfc^tstitsn*. tut, #n 10 

x^H;u<t£ns. -s-lt, &sm\z\zm%imft<Dx 

MS**. HafEBfcfbL-fcX^ h;W^(C*HtT^n 

[0 0 4 3] 11211 *9&W<DZ\<Dm&<DMmz&W 
SffiKWa^-^-X 1 0 ©ffrSS&HSrBMIJ-rSfca 
KtEBl <hl^-©*gfi£lli!tlCf4Pi--©#^ 
£f*L, IK^**l§-r^^i:i:-rSo d©ia 1 2 (C^T 

#cDii<Bx^ hji^Gfefb-t-sx^ h;wee{b*a 30 

©JI41X^ h)^i:LXm^{t^nfzm^7,^ Ml/© 

[0044] inn fitex^ h;uee<k^S8 o 

co — i)$PI^ST0TS65. Btfj£© £©x^ 

x^ wi44tafi{b3n. Jifcsic^ffl&fc©^*^ 

©T'&-2>#. ClCOi^lC. EPb1I*JCO±TCOX1/— AlCt) 
fcoTX^ H^^^tC^pJe (£T©Ji&gcT-|5]-© 40 

rai*)©ftStt&Mi|"sx^x Mu&|g£;fcj6 t x-^? h;u 

xu-acox^^ HUS&©^n**n©Ji&gcfi&#tcfl|- 
rtco^W^cfi<BX^^ h^a^**i6^tc(i. 50 
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[0 0 4 5] CCOi^lCLT. frtfb^CO^PfiJfiK^fi 

j£#f4. m^-v$,tatr^xoym^\z^m\zmm-n>z\ 

[0 0 4 6] 01411, £©J:5K#tfUS©#Wf&fig 

Lfzm-^<D^f$.n&m\z-D^xmm-r^rzi!b(Dmx$>^. 
zomiz&^x, wiE02 ti^— (Dffif&^miztem-o 

#iHfnfifc#Pg#a 2 4©HtrS(C#3to$nT^S. H9a5 

fiftSftt#i»«ii»A«»*fflsntt*ii. x^ h 
t. ^©ntsx^ h;us»siPimf»c«!*iHanfc#n 

iIfS2 4i;AM^ 0 J^TwMSti. HfffE0 2tc^ 

[0 0 4 7] Z.<D£o\Z. m£L : g<D#m*}f8.tt<DMm 
*iX^^ hJL-$:ffi1t L^t^^J; 5 (c-T S C i^T^-S. d 

^cofitsx^^ h;i/*^^<7DT, ^«-r***»:«kt> 

ifil^*S:T r -^^-X4 ] ^e»aS?L. -^©{stitfL^CD 

x. ±^coi3ic. ^iiftBE^oogipsx^^ h;p**fiS; 

[0 0 4 8] t£&. -h^COi^fCLTefefbSnfcS*! 

x^^ h;P<i:P?ofiK»cog<ix^^ b)Vfr<bitiitbti#-m 
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- *? <d tf v J- \z% fo-f 5 ffif $#ifi CO 5 s — * A«S*-r 5 
e W (CO H T COff fcf L #©#RflfHJ*# * SEtt L Ti5 < 

[0049] SbK, z.<r>7s^v h)KDnmomzt?.rt 

ta~£m^^cosb^>Piztt.?>(Dx\ m&tfM. (oHziz&wz 
fc*e>^ (oHzt-^tt-sy-o^/hsvo «:6«iHv»o» 

S^lc^S. ^-cx% lai 5{c^fJ;5(c #P¥n^ 

[0 0 5 0] 

9 Oco«^JS:^-r0Ta5D> X^^h;i/^^SB9 
h D — ;UA 7 ^ - ^ t L T#y& 3 tl-5 AX +-*t»$RK 

'ft-DfcMg&mmi,. z<D£v\zLTn<bntz&&&m 

viv'&mt.m^y j 9 2 coffin *#is?n^co^- 
[0051] Pftu&^x^ h^*&*Me>*> 

5I*tLTt>A^. fSS#(SLT^ 
SatT^ft'AWAX*- CfcoT < 5 <t V> 5 J; o 

[0 0 5 2] #tCAX+— aE©«WW*ff&'5Jl<t 

^^-7. 1 0 tc*nsu«»<oeeftufcSSx^i' 
stats u-ofc<!&gte&v>. ±^vtzmw<Dmmo)mm 
<d±o\z. w\ZL%mmftf&ft\z-D^Thm<Dmwt 



CD«iHX^ h;KCSo'^TAX+-S$rffl^lT-5A°5 

Wfespfifcx^ hMzmm?z>z.£\z£<omc7.'<.>7 
b jis&imm&ttcDM^ x ^ z h ;w t-rntf <£ <a. 

[0 0 5 3] 

10 • SMSa«©f«JfflJC«tO, 7»KttA»-C, #tfl/T 

20 -&3Jc^^x-^i7 h^ttfiDaMB&jujRsscfbs-esfc 

30 *J64^-f S>yc , *ton. ««*(fclfflOSI#t>*S<, 
[0 0 54] #tfU*©#HfP*S5}'*efifl:bT 

-^^.-Xf^figcoaimSr[6]±$-ti-«. r t^nJtlt^*. 
*fc, ©mtC'&fi£ : i : ^COAX+-$cr)g-g-^S:PS-r^ 

-So 

[HfficofB^^BiW] 
40 [01] ^sswoiRiB^riESBtcffiffl-ra^Wx-^ 
^— x of^BKsa a c -d ^ TUJi^-r -s © it- * -a . 

[03] *ftm<D&m&fcmmz&vfz>ym&j&ftffl 
[04] *fBM©*ia^riES«K*jtt*;u— ^jaa»c 

[0 5] J^^V b)l&1fe<D^7 : Mk\Z^^mW'$ : b 
fci*CD0T*-5o 
50 [0 6] *Jtx-*©«tt*K;BW-*5XVy?-K:-P 
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[0 7] *5£mof$im&tf(.mmz%nfzxi±-z;>? 

[0 8 ] *3B9l©*iS£j*S«K*S «■* l^MPHMa 

[010] #3Bfi©tt«£j«£«*ttf£;*tt«fc«>© 
[Hill] #t£ls*fC«»tSMftJ&&£3MPIftJ£&® 
[012] #5£W©&ifl^gg©fl&©*i6cDJg!iK: 

*j # -a wsix- * "c— x ©ff^jaan o n rm w? z> it 

S&CD0T&-2>„ 

[013] h;ua6<b#ao-«fig«*^rH 
[014] *mm<nwtm-etBS(.3iW.<Dm<Dmmv>j&m\z 
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*5 » Z> ft « * £ J&fltt 3 \z -d n T 18 93 T 5 & * <D 0 T « 
-5. 

[015] /NX*-S©Wtco<^T!&HJ-r-5fca&<£> 
0T*-5o 
[016] 

0T&3. 

[017] se*© sms ^sc^jiffl ufc&^Bfcse 

10 13 SMS5HJt^®. 14 

Kra«oaiL#®. .2 1 2 2 

PfP^»P^=F©, 2 3 2 4 

*8»5IHIWSE*a. 2 5 _*HrU^;HWE*a. 2 6 
sRHiaHM:. 2 7 2 8 ^ 

8 o Ts^v Muaefl^a. 9 0 X^i? h;i/ 
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